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1 
This invention relates fo an improved power 
transfer case for motor vehicles and has for ifs 
general object and purpose fo provide a novel 
transfer case construction having improved 
means operable with ease and facility for trans- 
mitting power from the input fo the output shaft 
of the transfer case ai any one of several selec- 
rive driving speed ratios. 
It is a more particular object of the invention 
to provide a transfer case having direct, over- 
drive and underdrive power transmission means 
between the input and output shaft, with clutch 
.devics of improved design for establishing the 
selected driving speed which may be easily and 
noise!essiy operated either manually or by re- 
motely controlled fluid pressure operated means. 
Another object of the invention is fo provide 
a multispeed drive power transfer case with 
power take-off means in a comictly assembled 
unit, toether with means for driving the power 
take-off haft from the power input shaft inde- 
pendent]y of the speed selecting clutch devices 
and the power transmission gear train. 
If is a further object of the invention to pro- 
vide a novel mounting of the clutch fork shifter 
rods with detent mes:as for retaining the same 
in shifted position and means for connecting said 
rods fo the fluid pressure operated means which 
will compensate for misalignment. 
An idditional object of the invention is fo pro- 
vide  novel clutch operating unit associated with 
the power output shaft and an axle drive shafç 
to actuate the movable clutch member under dif- 
ferential pressures fo ifs engaged and disengaged 
positions resiectively. 
If is also the aire and purpose of my present 
invention fo provide a power transfer case for 
motor vehicles as above characteïized, in which 
the several cooperating elements are of simple, 
rugged and durable structural forms and will efli- 
ciently function with minimum maintenance 
expense. 
With the above and other subordinate objects 
in view, the invention comprises the improved 
power transfer case, and the construction and 
relative arrangement of the several parts thereof, 
as will hereinafter be more fully described, illus- 
trated in the accompanying drawings and subse- 
quently incorporated in the subjoined claimsi 
In the drawings wherein I bave disclosed one 
simple and practical embodiment of my present 
invention, and in which similar reference char- 
acters designate corresponding parts throughout 
the several views: 
Figure 1 is a vertical longitudinal section taken 
substantially on the line --! of Figure 2; 
Figtu'e 2 is an elevation of one end of the trans- 
fer case; 
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Figure 3 is a sLmilar view of the opposite end 
thereof; 
Figure 4 is a fragmentary vertical section illus- 
trating a preferred connecting means between 
5 the fluid pressure actuated pistons and the clutch 
îork shifter rods; 
Figure 5 is a transverse sectional view taken 
substantially on the line 5--5 of Figure 4; and 
Figure 6 is a fragmentary vertical section on an 
10 entarged scale showing the front axle drive shaft 
disconnected from the power output shaft. 
ïeferring in further detail fo the drawings, the 
power transfer gearing fo be presently described 
in detail is enclosed within a suitable housing 
15 structure, which in the present instance includes 
the housing body !0 closed af one of its ends by 
a wall t2 and open af its other end. This open 
end of the housing body is flanged and a cover 
member t4 is detachably secured thereto by 
20 means of bolts indicated af ri. 
Adjacent their upper ends, the housing wall t2 
and the cover member 4 are formed with the 
hollow bosses t8 and 20 respectively, receiving 
the anti-friction bearings 22 and 24, in which the 
25 power input shaft 26 is journalled. This shaft 
af one of its ends has a reduced splined exten- 
sion 26 projecting externally of the housing and 
upon the saine the internally splined hub 32 of 
a universal joint flange ]0 is engaged and held 
30 against axial movement by means of the nut ]4 
threaded on the end of said shaft. The inner 
end of the hub 2 is engaged with a spacing 
washer ]6 on the shaft section 28 which bears 
against the inner race ring of the bearing 22. 
35 The outer open end of the boss t6 is closed by 
means of the cap plate 68 secured fo the housing 
wall by bolts 4 and carrying a conventional 
lubricant seal 42 surrounding the hub 32. The 
motor driven shaft is adapted fo be connected fo 
40 the flange 0 in the conventional manner. 
In spaced relation from the bearing 22, the 
shaft 26 is formed with a diametrically enlarged 
section 44. Between the enlarged section of the 
shaft and bearing 22, a wide gear member 46 is 
45 loosely mounted fo rotate relative fo the shaft 
upon the axially spaced anti-friction bearing 
rollers 8 mounted in the cage rings 1 which are 
held in axially spaced apart relation by the 
spacer ring 52. The gear is formed wit an off 
50 duct 54 leading from an annular cavity 56 in one 
side of the gear fo the space between the roller 
bearings 48. 
A second narrow gear 56 of greater diameter 
than the gear 40 is also mounted af the opposite 
55 side of the shaft enlargement 44 for rotation 
relative to said shaft upon the roller berings 60 
which are similar to those just described and to 
which off is supplied through the duct 62 formed 
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in the gear. The enlargement 
has formed upon ifs periphery two axially spaced 
annular series of teeth 4, and the opposing end 
of each of the gears 45 and 58 is provided with 
a simflar series of clutch teeth 8 and  re- 
spectively of the saine diameter as the teeth 
A shiftable clutch collar 7g is provided with inter- 
nal clutch teeth 72 slidably engaged with the 
teeth  and which are adapted to intermesh with 
the clutch teeth 6 and G8 when said collar is 
shifted in the appropriate direction to selectively 
connect the gears 4 and 5 with the shaft  for 
unitary rotation therewith. The collar 7' is 
formed with an external annulir groove 4 to 
receive the arms of a shifting fork 76 which is 
fixed to a shifter rod 78 supported at its ends 
in the housing wall 2 and cover member  for 
axial movement as will be later explained. 
The clutch teeth on the shaft and gears and 
the collar  may be of the construction described 
in United States Letters Patent io. 2,398,40V, 
issued Apïil 16, 1946, so that, in the shifting oî 
the clutch collar to engaged position the con- 
fronting end faces of the teeth thereon and ou 
the gear are disposed in relative sliding abutting 
contact in a common surface of revolution until 
a condition-of substantial synchronism is reached, 
when the teeth on the clutch col!a- wiI1 then 
smoothly move without jerk or clash into full 
meshed engagement with the teeth on the gear. 
Also, as disclosed in said patent, certain of the 
teeth on the clutch collar may be provided with 
inclined end faces for engagement by spring 
pressed detents $ carried by the enlargement 
of the shaft  to urge the clutch collar to its 
final fully meshed position, and free said collar 
from frictional contact with the shifting fork 
Also the clutch collar may be internally provided 
centrally thereof with notched lugs . for en- 
gagement by the detents 89 fo hold said co!lar in 
its neutral position against casual axial movemeut 
into frictional contact with the side faces of the 
arms of fork 76. 
In spaced relation fo the gear 5, a gear  of 
relatively small diameter is keyed to the shaft 
as shown at 86 and held against axial movement 
in one direction by means of the spacing collar 
surrounding said shaft between one side of the 
gear and the adjacent cage ring for one of the 
bearings .. At its opposite side, the gear 8 is 
formed  with the hub extension 9- abutting the 
inner  race ring of bearing 24. With the outer 
side of said race ring, theinner end of a sleeve 
92 secured fo shaft 20 by the key 84 is in contact. 
This sleeve is held against axial movement out- 
wardly on the end of short  by means of the 
plate 85 engaged with the end face of the sleeve 
and secured to the shaft end by means of bolts 
This-end of the sleeve is formed with a drive 
pinion 6 for the power take-off device tobe later 
described. 
Below the power input shaft 25, and trans- 
versely offset from a vertical plane containing 
the axis of said input shaft, a countershaft 
is journalled at its opposite ends in anti-friction 
bearings  of the tapered follet type mounted 
in openings provided in the housing end wall 
and. cover member . One end of this shaft is 
provided with speedometer drive means $ en- 
closed within the hollow cap member 68 which 
is securely bolted fo the housing wall . The 
cap plate  6. bolted fo the cover member  has 
a fiange  2 bearing against the outer race ring 
of the adjacent bearing 9 while the end of the 
inner race ring is engaged bF the retaining plate 

 4 secured fo the end of shaft g by the bolts 
. 
2o a diametrically reduced section of the shaft 
2, gear 8 is fixed for rotation therewith by 
5 means of the key 26, said gear abutting the 
inner race ring of the adjacent bearing  and 
being held against xial movement thereby and 
by the shoulder formed by the reduced paro of 
the shaft 62. This gear  8 is in constant mesh 
ï.) with the teeth of gear « on the input shaft 25. 
The intermediate section of shaft 8 of the 
largest diameter has a small diameter gear 
integra!ly foïmed therewith and in constant mesh 
with the teeth of the large gear  rnounted on 
I. the input shaft 26. The shaft enlargement 
at one side of the gea.r a is provided on its pe- 
riphery with teeth 24 slidably engaged by the 
interna! teeth a$ of an axially shiftable clutch 
collar aS. This collar is provided with a pe- 
fi0 ripheral groove 3 which receives the arms of 
the fork 32 fixed to the fork shifting rod 
mounted in the housing end wail 2 and cover 
member 4 below and in parallel relation with 
the shifter rod 8 for the clutch collar 7. Upon 
'_.3 a reduced diameter section a8 of the counter- 
shaft a gear 38 is rotatably supported on the 
spaced sers of follet bearings 8 which are simi- 
lar to the above described bearings 48 and O and 
are supplied with lubricant through the duct 
0 in said gear. This gear is provided on the end 
adjacent the clutch collar 28 with an annular 
series of ciutch teeth 44 wih which the internal 
teeth 26 on the collar are adapted to intermesh. 
These clutch teeth are of the saine construction as 
35 those provided on the cOIlar 'g and gears 6 and 
 and operate in the saine mannez fo provide a 
smooth non-clashing intermeshing engagement 
betveen the teeth of the clutch collar 25 and 
gear 38. The shaft enlargement 2 carries 
4O detents indicated at 48 to engage the inclined 
ends of certain of the teeth on the clutch coilaï 
to urge the saine to ifs fully meshed position. 
Below the countershaft is journalled af its 
opposite ends in the anti-friction bearings 
45 and  52 respectively mounted in the housing wa!I 
 and cover member . The end of the shaft 
which projects beyond the bearing 52 is splined 
as et t8 fo receive the internally splined hub 
58 of the universal joint fiange . Ai ifs 
,} inner end.the hub contacts the inner race ring of 
bearing 2 and is held against axial outward 
movement  on the shaft by means of the nut 
threaded upon a reduced end portion of the shaft. 
With the fiange 6, the usual propeller shaft 
5 for transmitting power fo the rear drive axle of 
the vehic!e is adapted to be connected. A cap 
plate or closure 6 is secured fo the cover ruera- 
ber  by suitable bolts indicated at  and is 
formed with a fiange  $ extending into the bear- 
0 ing receiving opening in said end member in 
contact with the outer end face of the outer race 
ring of bearing 62. This cap member carries 
the lubricant seals  6 engaged with the periphery 
of hub 55. 
5 The other end of the output shaft  pïo- 
jecting beyond bearing  is also splined as at 
  fo receive the internalIy splined clutch ruera- 
ber  rigidly fixed thereto by the set screw 
-. This clutch membre- at one end abuts the 
70 outer end of the inner race ring of bearing 
and at its other end is formed with an annular 
series of clutch teeth  8 projecting axially there- 
from beyond the end face of shaft t.. This end 
of the shaft is also formed with a coaxial cylin- 
ï5 drical recess S9 in which a bearing bushing 
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fitted and lubricant passing through the bearing 
[50 is supplied thereto through one or more 
radial apertures 184 opening ai their outer ends 
into the spaces between the splines 
To the housing wall ]2, a casing ]86 is securely 
bolted as ai ]88, this end of the casing being 
formed with a fiange ! 00 extending into the open- 
ing in the housing wall and contacting the outer 
end of the outer race ring of bearing 
The outer end wall of the casing ! 06 is provided 
with a counterbored opening |02 fo receive the 
anti-friction bearing ]04 in which a stub shaft 
06 is journalled. This shaft includes a large 
diameter section extending inwardly from the 
bearing [04 and externally splined as ai 
with which the internally splined axially shift- 
able clutch collar 200 is engaged. This collar on 
its inner end is provided with an annular series 
of clutch teeth 202 for intermeshing engagement 
with the teeth |28 of the member ]24. The con- 
fronting end faces of the two series of clutch 
teeth are of the saine construction as those pre- 
viously referred to so that they will smoothly 
intermesh without jerk or clash when the clutch 
collar is shifted to engaged position. This collaï 
is also provided with an external annular groove 
264 to receive the arms of the shifting ïork 200. 
The bushing |82 in the end of shaft |48 pro- 
vides a pilot bearing in which the diametrically 
reduced axial extension 208 of the splined por- 
tion 18 of shaft 06 is journalled for free rota- 
tion relative to shaït |48. 
The outer end of shaft section 08 abuts the 
inner race ring of bearing 84, said bearing ring 
being mounted upon the splined outer end section 
-  0 of the stub shaft which receives the internally 
splined hub 2|2 of the universal joint fiange 
with which the propeller shaft for a front vehicle 
drive axle is adapted tobe connected. The inner 
end of hub 2 ! 2 contacts the inner ring of bearing 
94 and if is held against axial outward move- 
ment on the shaft by nut 2 !5 threaded upon the 
reduced end of the shaft. 
A hollow cap member 28 is bolted as af 220 to 
the wall of casing |85, and at the face thereof 
opposed to said wall is recessed as at 2.2 to 
ceive the outer edge portion of the outer ring 
of bearing 184. Cap member 2|8 is provided 
with the lubricant seals 2-4 contacting the 
periphery of the hub 2|2 
In the upper end of the casing 86, one end of 
a fork shifter rod 226 is supported for axial slid- 
ing movement in the opening 2-8 in a boss 288 
formed on the top and inner side wall of the 
casing 86. The opposite end 22 of the rod 228 
is of relatively large diameter and is slidably 
mounted in the bushing 284 in the outer side wall 
oï casing 86. To the rod 2-6, the fork 206 is 
rigidly fixed by the set screw 236 and the top wall 
of casing 18 is provided with an access opening 
28 normally closed by the threaded plug 240. 
To the casing |88, a cylinder 242 is rigidly se- 
cured atone of ifs ends, said end oï the cylinder 
having an opening 244 through which the part 
22 of shifter rod 226 is freely movable. This 
end of the shifter rod bas a threaded axial bore 
246 with which the inner threaded end of the 
rod 28 is connected. A piston 250 bas a central 
openin receiving the threaded end portion of 
rod 248 and is tightly clamped against the end 
face of the part 22 of shifter rod 226 by means 
of a collar 252 threaded on the rod 248. Piston 
250 bas a fiange 254 projecting ïrom one side 
face thereof adapted for contact with the infernal 
surface 256 on the end wall of cylinder 242 to 

limit movement of piston 250 «bu roa i'26 in one 
direction. Movement of said piston and rod in 
the opposite direction is limited by contact of 
the studs -58 on collar 252 with the internal 
5 surface . of the cylinder head 262 which 
closes the outer end of cylinder 24-. This cylin- 
der head is preferably provided with a suitable 
stung box indicated at 264 through which rod 
248 extends. The outer end of said rod is pro- 
o vided with a fork 260 to which suitab!e manually 
operable means, conventional]y indicated at 267 
is connected. 
In normal operation, the clutch fork shiftin 
rod 226 is fluid pressure operated. As shown, 
15 air or other fiuid medium is supplied at equal 
pressure from a reservoir or other supply source 
through a control unit on the instrument panel 
or steering post of the vehicle to the inlet ports 
268 and 270, respectively, in the inner end of 
£0 the cylinder wall and in the head 212. When 
port 270 is connected with the pressure source, 
the fluid pressure is admitted to the outer end 
of cylinder 22 and acts against the relatively 
large outer surface area of the piston -50 to 
.2.5 more the saine at comparatively low speed to 
the position shown in Figure 1, and thus shift 
the rod 226 to the right to engage the teeth of 
clutch collar 208 with the teeth of the clutch 
member ! 74 thereby transmitting power from the 
3o output shaft I8 through stub shaft 198 to the 
front vehicle axle. When it is not desired to 
drive the front ame, shaft 148 is declutched from 
the shaft 106 by operating the control unit to 
release pressure from cylinder 242 through port 
35 220 and supply pressure fluid through the port 
288. This pressure can act only against the 
relatively small annular surface area 222 of the 
.piston 250 between the flange 254 thereon and 
the cylinder wall. A relatively higher force will 
4 thus be initially applied to the piston fo rapidly 
move the saine and the rod 226 in the left fo 
the position shown in Figure 6, thereby over- 
coming torque resistance and quickly disengaging 
the teeth of collar 209 from the clutch teeth 
128 on member 
45 The clutch collar 200 and fork 206 are held 
in either shifted position by means of the usual 
latching detent, which in this instance is in the 
fore of a ball 224 in the inner end of a vertical 
bore 226 in the top wall of casing 1SG which is 
50 yieldingly urged by spring 228 into seating en- 
gagement with the longitudinally spaced concave 
notches or recesses 280 extending transversely 
across the upper side of the end portion of rod 
226 mounted in the boss 230. 
As will be seen from reference to Figure 3 
of the drawings, the power output shaft |48 is 
preferably mounted with its axis disposed in a 
cornmon vertical plane with the axis of the power 
input shaft 26. To the shaft 148 between a 
shoulder 282 thereon and the bearing 150 a gear 
284 is keyed as at 286 and is in constant mesh 
with the gear il8 on countershaft 102. If will 
thus be understood that the drive gearing and 
adjustable clutch collars 20 and |28 constitute 
power transfer mechanism between the input 
shaft 26 and the output shaft 148. 
Upon the upper end of the cover member 14 
a power take-off housing is mounted. As here- 
in shown, çhis housing comprises a body section 
288 having a side wall provided with spaced open- 
ings fo receive hreaded studs 208 pojecting 
from cover member 4 and upon which clamp- 
ing nuts 292 are threaded. This housing wall 
is formed with an annular boss 204 extendin 
within he opening of the member 4 containing 
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bearing 24 and abutting the. outer, race ring of 
said bearing. The end of shaft  26, together with 
sleeve 82 and gear 80 thereon, are. received in 
the housing body 288 and a conventional type- 
of lubricant seal 288 within the boss 294 contacts 
the. peripherl surface of sleeve 92 t its inner 
end 
Certain of the studs or bol ed in the cover 
member  4  are reltively long fo extend through 
longitudinal bores in the wall o housing section 
88 and opengs in the flanged marginal portion 
of the housing cover SS, the threaded ends of 
sai& bolts receiving the clamping nuts . The 
cover member is doEtionatty seced to the mar- 
al flange on the housing section 
spaced botts  and nuts 
In the upper end of cover S8 ' and the opposed 
side watl of housing 88, a power take-off shaft 
86 of conventionat form  journalled by the 
antfriction bearings 8. Stable connections 
are provded atone or both ends, of this shaft, 
for operative connection with drive menus for 
an suxiliary machine. Upon the shaft  with- 
in the using a geaï 8, is keyed at 2 and 
suitably secured agait aMal movement thereon. 
e teeth 3  of this gear, have fiat end faces 
for slidg abutting contact with the confront- 
ing end-faces on. the teeth 8 of the axiatty 
shiftabte- gear 3,6 having spned sliding en- 
gagement with a countershaft 
at. its opposite ends by the anti-frictio beafings 
2 mounted in the side wall of hoing, section 
28 and cover member8 respecvely. A cover 
plate  for the oufer end of shaft 38 and the 
assocted bearing 2 is secured 
fhe hoing cover 8 by bolts . The open- 
ig n the wall of hoing section  for the 
other end of sft $8 and associated bearing 
 is closed by a. cupped or flanged cover plate 
2 fltted witn sai opening. 
The teeth of the gear 8@ ed to the end of 
inpu shaf 2 are of similar form and con- 
struction to the gear teeth 4 and 8 so that 
when the gear '  shifted in, one directión the 
teeth thereof wilI simultaneously mesh with the 
teeth of the gear   and gear 
aboie explained, 
The gear member  is provided with- 
nuiar groove  to receive the arms of a fork 
 flxed to the axially shiftablerod  mounted 
at its ends in the housing section 
member 98. To this cover member, a cylinder 
and piston assembty, generally indicated af' 
is attached by the bolts 8 and operatively con- 
nected with one end of the rod -ç Ts mecha- 
nism, which is subs,ntially identical with the 
fld pressure operated mechasm for the shift- 
able clutch member 8 between the shorts 
and , opeïates in a similaç mater to axiay 
shif the gear member $ 6 on the shaft, 8 into 
and out of intermeshed relation-wih the teeth 
of the gears  and . 
 o the other forked end of the rod 4 man- 
lmlly operable means conventionally indicated 
at $ is connected and detent means similar fo 
that above descbed is also provided for yield- 
ingly holding the fork shif rod 34 in is 
hifted position, 
From reference to-Figure 2 of the drawings 
it wilI be noted that the power take-off hog 
is disposed at an. inclination relative-to he ver- 
ticl centertine of the hoing sructuïe 8 and 
the axes of the power take-off: shaft  and 
countershaft 32: are Iocated in à common plane 
disposed at an angle of. substantiatly fortF-flve 
degrees with respect to a horizontal plane - 
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teïsecting, the axis of. the. power input shaft 26. 
Thu the power take-of shaït will be conven- 
iently tocated adjacent one side of the vehicle 
frame. In counterbalancing relation thereto, 
fluid pressure operated actuating units for the 
respective clutch fork shifter rods 78 and 
are rigidly mounted upon the, housing cover 
member 4 thus more or less equally distribut-. 
ing stress forces upon the cover attaching 
bols  6. 
The actuaing unit for the shifter rod 78 
ineludes  cylinder 3¢0 and piston mechanism 
reciprocating theïein together with an associ- 
ated pressure operated valve mechanism 342 
connecteà with the selective- contïol unit on the 
steering post oE instrument panel of the vehicle 
for governing th supply of pressure fluid, fo 
cylinder 3 from a manifold 34 suitably con- 
nected with- a reservoi or other source of fluid 
pressure supply. 
Simflaily the actuating: unit for the clutch 
fork shiffer rod 34 inctudes a cylinder 38 hav- 
ing piston mechanism reciprocating therein and 
the associated valve, mechanism 348 connected 
with the selector control unit fo govern the 
supplY oï pressure flUid from manifold 3 to 
cyind'er 4 with respect to the-piston mecha- 
nism therein. As the piston and cyinder as- 
semblies with their associated valve meEhanisms 
and  the selector control unit are of well known 
construction and constitute no essential part of 
the present invention, detail description there- 
of is not believed to be necessary. 
lefer-ring now to Figure 4- of. the' dïawing, the 
right hand ends of the clutch fork shifter rods 
8 and 3 are slidably mounted in spaced bores 
extending, through an înternal boss  formed 
on- the cover member 4: The rods or stems oï 
the pistons opeïting in the respective cytinders 
 and 38 are connected: to rods 78 and 3 in 
a simflar manner. Thus the end of each fork 
shifter rod is provided with a concentïic cy- 
tindrical recess 35, the wall of which is intern- 
ally threaded as at 3,.. The piston rod or stem 
35 has an annular- enlargement or head 
en its end of somewhat less diameter than the 
recess 3. An annula externally threaded 
nut 3,7 is of greater internal diameter than 
the piston stem 38 and adjustably coacts with 
the threads 5 to engage the inner face of the 
head 58 and tightly clamp the same against 
the base wall of the recess 32.. The outer end 
of this recess is closed by washer plate 3. tf 
wiil thus be apparent that a rigid connection 
betwen the woïk shifter rod and the piston stem 
rnay b esily and quickly made, although said 
rod and. stem-may be stightly out of truc axial 
alignment. 
Between the two fork shiftm" rods ]8 and- 
the boss 3e- en th housing coveï member is 
provided with a boEe 359 extending radially be- 
tween the rod and receiving bores in said boss 
and communicating therewith. A ball detent 
3 in the Iower end of this bore 38 engages in 
either one of the two axially spaced concave 
seats or recesses 2 provided in the upper part 
of the fork, shffting rod 34» A similar ball 
detent 34 is adapted for lahing- engagement 
in any one of the three axially spaied concave 
seats or recesses 3 provided in the lower side 
of the work shifter rod 75. A common spring 
element 3-in bore 8 yieldinglY urges the ball 
detents 3, and 34 in opposiçe directions fo 
their latching positions: Belote the upper fork 
shifting rooE 7 is mounted in the» housing end 
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member 14, the detent balls 360 and 364 and 
spring 363 may be readily inserted through the 
opening 365 in the upper end of the boss 366, 
which is then closed by the threaded plug 370. 
Each fork shifter rod 75 and [84 at the left 
hand end thereof is îorked and connected with 
manually operable means conventionally illus- 
trated af 3ï2 and 374, respectively. 
From the îoregoing description, the construc- 
tion and manner of operation of the present 
invention will be readily understood. In Figure 
1 of the drawings, the clutch collars 70 and 
are shown in their disengaged or neutral posi- 
tions. Thus, rotation will not be transmitted 
from the power input shaft 26 to the output 
shaît 48 but as shown in this figure actuator 
unit 886 bas been operated to shiît the clutch 
collar and gear member 816 into meshed engage- 
ment with the teeth of gears 160 and 86 so that 
rotation is tansmitted to the power take-off 
shaft 806 and gear element i85 is idly. rotated 
on the stationary countershaît [02. 
For the direct transmission of power from the 
input shaft 26 through output shaît [40 to the 
vehicle axles, the selector lever is properly posi- 
tioned fo cause operation oî the actuator unit 
340 for the shiîter rod 75, whereby clutch collar 
70 is shiîted from ils neutral position, as shown 
in Figure i, fo the leît and the clutch teeth there- 
oî are intermeshed with clutch teeth 66 on the 
gear 46. Thls gear now rotates as a unit with 
the shaït 26, and through the gears i [5 and 284 
transmits rotation at the saine speed to the 
power output shaft [45. 
For the overdrive transmission oî power îrom 
input shaît 26 to the vehicle axles, the selector 
lever is posltioned fo cause operation oî the unit 
840 so that clutch collar 70 will be shifted fo 
the right îrom neutral position and the clutch 
teeth thereoî engaged with clutch teeth 68 on 
the large gear 6, thus connecting this gear to 
shaît 26 for unitary rotation therewith. Gear 
58 being in mesh with Small gear [26 on counter- 
shaït [02 transmits rotation through gears [[5 
and 24 fo the power output shaft [48 ai rela- 
tively high speed. Oî course, when the direct 
drive connection is ruade, gear 5 will be idly 
rotated relative fo the input shaft 2.6 while, when 
the overdrive connection is ruade, gear 45 will 
be rotated relative fo the input shaft. By proper 
adjnstment of the operator's selector lever, 
tuator unit 340 may be operated fo return clutch 
collar 70 îrom either o£ iLS drive positions to 
the neutral position where itis disengaged îrom 
clutch teeth oî both gears 4 and 58. 
When if is desired fo establish an underdrive 
condition, the operator's selector lever is set to 
cause operation of the actuator unit 346 and 
axially shiît clutch collar 128 to the right from 
the position shown in Figure 1 and engage the 
clutch teeth thereoï with clutch teeth 144 on 
gear 180, thereby connecting the gear fo counter- 
shaft [02 îor unitary rotation therewith. Power 
will then be transmitted from the fixed gear 
on input shaît 2, through gear [88, the counter- 
shaft i02 and gears [[5 and 254 fo power output 
shaît 148, at a relatively low speed. With clutch 
collar 7 in the neutral position, both gears 
and 58 will then be idly rotated relative fo the 
input shaît 26. 
In each of the above described driving condi- 
tions o the power transïer mechanism, with 
clutch collar 206 in the engaged position shown 
in Figure 1, rotation is transmitted fo the front 
and rear drive axles oî the vehicle af the saine 
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speed through the drivlng connections with 
shafts 148 and 196. The transmission oî driv- 
ing power fo the front vehicle axle may be dis- 
continued af any rime by the admission oî pres- 
5 sure lïuid through cyllnder part 268 to exert a 
high pressure force against piston surîace 272 
shiîting rod 226 and fork 206 fo the left and 
applying a high thrust pressure force to the 
collar 20 fo disengage the clutch teeth thereof 
10 îrom the clutch teeth of member 174. By the 
application of differential pressure forces mov- 
ing piston 250 in opposite directions as above 
explained, different axial thrust îorces are 
plied to the clutch collar 20 in the clutching 
15 and declutchlng operations thereof so that, in 
the movement oî the clutch collar to engaged 
position, the conïronting end surfaces of the 
clutch teeth 202 and 178 will be brought into 
abutting sliding contact under relatively light 
20 pressure while a suiciently high disengaging 
pressure is applied fo the clutch collar fo over- 
come driving torque forces and quickly disengage 
the teeth on said collar îrom the teeth 178 on 
member i 74. 
25 When the gear member 316 is in engaged Posi- 
tion to transmit power te the Power take-off 
shaft 306 and clutch collars 70 and 126 are in 
neutral position, the countershaït 102 remains 
stationary, and the only rotating gear elemenLs 
3O are gears 84and i38. Thus excessive wear oî the 
elemenLs oî the power transîer gear train is 
reduced fo a minimum. When power is b4ing 
transmitted to the output shat 148, member 316 
is axially shifted out oî engagement with the 
35 gears 1{}5 and 816 so that the power take-off 
will hot be operated. However, the power take: 
off shat may also be operated simultaneously 
with the transfer of driving power between the 
input and output shafLs for the operation of 
40 accessories mounted on the vehicle or a machine 
carried by a trailer vehicle. 
The housing structure 6 oî the transfer case 
is provided in one of ifs side walis with an oil 
lïller opening normally closed by a suitable plug 
45 and in the bottom wall thereoî with a drainage 
opening normally closed by plug 862. The off 
is picked up by the teeth of the power transfer 
gear train and is distributed thereîrom through 
various passages fo the several shaît and gear 
5o bearing units. 
In the event of ïailure oî any one oî the lïuid 
pressure operated actuator units for the several 
clutch devices, said devices may be operated 
dependently oî said actuator units by the 
55 manually operable meaus connected fo the clutch 
ïork shifter rod. 
From the foregoing description considered in 
connection with the accompanying drawings, 
is be]ieved that the .construction, manner oî 
60 operation and several advantages of my 
proved power transïer case will be readily under- 
stood. If will be seen that I bave provided a 
simple, compact and eiciently operating mech- 
anism for the direct, overdrive or underdrive 
65 transmission of power ïrom the power input 
shaït fo the vehicle axle. I bave round that the 
type oî "easy-shiît" clutch devices herein de- 
scribed for transmitting power at the desired 
speed to the power output shaït are admirably 
70 adapted for use in connection v¢ith lïnid pres- 
sure operated actuator units îor the shltable 
clutch members. Oî course, in the operation oî 
such units, the operator has no "feel" oî he en- 
gaging contact between the corffronting series 
75 clutch teeth and cannot control the movement 
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of the shiftable .clutch collar to engaging posi- 
tion. Therefore, when a conventionai type of 
clutch tooth construction is employed and the 
clutch collar is shifted by a fluid pressure op- 
erated unit, owing fo the heavy fluid pressure 
apptied fo the clutch collar and .torque forces, in 
the initial partial intermeshing engagement be- 
tween the two series of clutch teeth, serious 
tamage or mutilation of the c]utch teeth is likely 
fo occur. This possibility is avoided in the im- 
proved "easy-shfft" type of clutch, by reason of 
the abutting sliding contact of the confronting 
end faces of the two series of clutch teeth -in a 
common plane of revolution until the rotatinoE 
speeds of the two series of teeth are substantially 
.in synchronism, when under the fluid pressure 
the teeth on the clutch collar will smoothly more 
fo full intermeshing engagement with the clutch 
teeth on the gear element. If will thus be evi- 
dent that the present invention provides a fluid 
pressure operated clutch in the transfer case 
whereby a substantilly noiseless, non-elashin 
driving connection may be established between 
the driving and driven elements. 
If will further be seen that .the present .inven- 
tion proyides a power take-off unit with fluid 
pressure operated means for establishing a driv- 
ing connection between the power take-off shaft 
and one end of the power input shaft of the 
transfer case and which is operable independent- 
ly of the power transfer gear train between .the 
input and output shafts. T1]e fluid pressure op- 
erated clutch means for optionally establishin2" 
a driving connection between the power output 
shaf and the front vehicle axle is also an im- 
portant feature of .the invention. 
Finally, if will be appreciated that, in view of 
the manifold functions and purposes of the pres- 
 ont invention, I have provided a very compact 
organization of the several parts in a transfer 
case of minimum dimensions and in which the 
cooperating elements are of rugged and durable 
structural form for prolonged efficient funciional 
operation af comparatively low maintenance ex- 
pense. 
The invention may be embodied in other 
speciflc forms without departing from the spirit 
or essentiai characteristics thereof. The presen 
embodiment is therefore to be considered in a]l 
respects as illustrative and hot restrictive, the 
scope of the invention being indicated by the 
appended claires rather than by the foregoin 
déscription, and all changes which corne within 
the meaning and range of equivaiency of the 
claires are therefore intended to b embraced 
therein. 
Vhat is claimed and .desired fo be secured by 
United States Letters Patent is: 
1. In a power transfer case, power input and 
output shafts and an intermediate countershaf£-, 
direct and overdri.ve power transmitting connec- 
tions between the power input and output shafts, 
comprising a«ially spaced gears fixed fo the 
countershaft, direct and overdrive gears rotat- 
ably mounted on the power input shaft and in 
constant mesh with the respective ears on the 
countershaft, a gear flxed fo the output shaft in 
mesh with the countershaft gear engaged with 
.said direct drive gear, and clutch means com- 
prising a clutch collar rotatable wih the inpu. 
shaft between the direct and overdrive çeaïs 
thereon and axiaily shiftable fo selectively en- 
.gage clutch means on the respective gears and 
connect the saine for unitary rotation with the 
ïnput shaft. 
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2. In a power-transfer case, a housing, power 
input and output shafts and a countershaft 
mouned .in the housing, direct, overdrive and 
underdrive power transfer means including 
5 axiaily spaced gears .rotatably mounted on the 
input shaft and a gear rotatabl/ mounted-on 
the countershaft, clutch means comprising an 
axially shif.table collar rotatable with the input 
shaft between said.spced gears, an actuator unit 
10 having fluid pressure operated means operativety 
cormected fo said clutch col]af fo axia]ly Slaift 
the saine and selectively connect said gears fo 
the input shaft for unitary rotation thereWith, 
an axiaily shiftable clutch collar rotatable as a 
15 unit with the countershaft fo engage clutch 
means on the 'gear on said shaf.t and connect the 
saine therewith for unitary rotation, and a sec- 
ond actuator unit having fluid Pressure operated 
means operatively connected to said second 
20 clutch collar fo independently shift the saine fo 
engaged and disengaged .positions. 
3. The power transfer case as deflned in claire 
2, in which said housing includes a detachable 
end cover section and said clutch actuator units 
25 are mounted on said cover section externally-of 
the housing. 
4. In a power transfer case, a housing, power 
input and output shafts mounted therein, power 
transfeï mechanism operatively connecting said 
0 shafts, said mechanism includirg an axiaily 
shiftable clutch member, a shifting fork engaged 
therewith, an axially .movable fork shifter rod 
mounted in the housing and connected fo said 
shifting fork, an external actuator unit separably 
3 mounted on one end of the housing and having 
a fluid pressure operated piston .and a piston rod 
substantially coaxial-with said shifter rod, and 
means connecting said rods in longitudinàlly 
rigid force transmitti-ng relation, said means 
40 having suflïcient radial clearance with one of 
said rods fo compensate for any small axial mis« 
alignment between said rods. 
5. in a power .transfer 'cas, a housing havi!g 
a body section and a detachable .cover section 
45 closing one end thereof, in, put and ouput shafts 
mounted in vertically spaced relation in said 
housing, power transfer me.chanism .0pertively 
connecting said shafts, said mechanism including 
independently operable clutches eah having a 
.50 shiftable clutch member, a power take-off unit 
mounted upon said cover section of the housing 
and havin2" a power take-off shaft and drive 
meaus between said shaft and one end of he 
power o.utput shaft disposed af one side of a 
55 vertical plane which incl.udes the axis of the input 
shaft, and ctuator units for said shiftable clutch 
membeïs moïted on the housing cover section 
af the opposite side of said plane. 
6. In a power transfer case, a housing ody, 
60 a cover closing one end of said body, vertically 
spaced power input and output shafts journalled 
af opposite ends in said housing" body and cover 
respectively; a çower take-off unit comprising a 
separate housing detachbly mounted on said 
5 cover, a power talle-off shaft jooEnalled in said 
separate housing, means or releasably establish- 
ing a driving connection b.etween said .power 
take-off shaft .and the end of the power input 
shaft journalled in said .cover including.an axially 
ïe shiftable power transmitting member mounted in 
the power take-off housing and an axially shift- 
able rod operatively connected with said member, 
and an aotuator unit mounted on said puver 
75 take-off housing comprising a fl.uid.:pressure op- 
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erated piston, and means direcly and rigidly 
connecting one end of said axially shiftable rod 
fo said piston. 
7. In comoination with a power transfer case 
having a housing and a shaft journalled therein, 5 
a ,casing enclosing one end of said shaft detach- 
ably secured fo said housing, a second shaft jour- 
nalled in said ,casing in coaxial relation with 
said end of .the first shaft, a clutch ruera, ber 
fixed fo one of said shafts within the .casing, a I0 
coacting ciutch collar rotatable with the other 
of said shafts and axially shiftable relative 
theeto into and out of torque .transmitting rela- 
tion with said fixed clutch membeï, and an actu- 
ator unit mounted on said casing, said unit in- 15 
cludini a fiuid pressure actuated piston, a piston 
rod, a shifter rod onnected atone end fo said 
clutch collar, and means connected fo the other 
end of said shifter rod for manually actuating 
said c!utch collar independently of fiuid pressm-e. 20 
8. In a power transfer case, a housing, power 
input and output shafts mounted therein, poweï 
.transfer mechanism operatively connecting said 
shafts, said rnechanism including an axially 
shiftable c!utch m.ember, a shifting fork engaged 25 
therewith, an axially movable shifter rod mounted 
in said housing and connected to said shifting 
fork, an actuator unit mounted on one end of 
said housing and having a fiuid pressure operated 
piston, a rigid force transmitting connection be- 30 
tween said piston and one end of said fork shifter 
rod, and manually operable means connected to 
the other end of said shifter rod fo actuate the 
saine independently of said actuator nit. 
9. In a power .transfer mechanism, parallel 35 
power inp.ut and output shafts, a parallel .coun- 
tershaft, spaced gears rotatable on said input 
shaft, means for ,clutching either of said gears for 
rotation with said input shaft, spaced gears on 
said counteïshaft constançly meshed with said 40 
gears on said input shaft, one of said gears on 
the countershaft also being constantly geared to 
said power output shaft to provide a direct drive 
chain from said input shaft, and further gearing 
and a clutch in.terconnecting said input shaft 45 
with said ,countershaft so that said countershaft 
may be drien from the irput shaft when neither 
of said spaced gears on the input shaft are 
clutched te the input shat. 
10. In the power transfer mechanism defined 50 
in claire 9, a rotatable power take-off shaft and 
means for selectively .connecting said input and 
take-off shafts foï rotation together wherey the 
latter may be driven from the input shaft when 
the output shaft is not being driven. 55 
1. In the power transfer mechanism defined 
in claire 9, a drive shaft journalled coaxially 
with said output shaft, and means for selectively 
clutching said drive shaft and output shaft for 
rotation together. 60 
12. In a power transfer .case, power input and 
output shafts and an intermediate countershaft, 
direct and overdrive power transmitting connec- 
tions etween the power input and output shafts, 
comprising axially spaced gears fixed to fihe coun- 65 
tershaft, direct and overdrive gears rotatab!y 
mounted on the power input shaft and in con- 
stant mesh with the respective gears on the 
countershaft, a gear fixed to the output shaft in 
mesh with the co.untershaft gear engaged with 70 
said direct drive gear, cluch means comprising 
a clutch .collar rotatble with the input shaft 
,between the direct and overdrive gears thereon 
and axially shiftable to selectively engage clutch 
means on the respectiie iears and connect the 75 
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same for unitary rotation with the inpt shaft, 
and underdrie zn.eans comprising a gear fixed to 
the input shaft, a gear rotatably mounted on the 
countershaft in .constant mesh with said fied 
gear on the input shaft, and independently oper- 
able clutch means te establish a driving connec- 
tion oetween said rotatab'le gear on the counteï- 
shaft and the ountershaft when said clutch col- 
lar on the input shaft is in neutral oosition. 
13. In combination with a pover transfer case 
including power input and output shafts and 
a power transfer mechanism connecting said 
shafts: an additional shaft and bearing means 
journalling said shaft in coaial relation with 
one end of the power-output shaft, a .clutch mem- 
oer fied te the output shaft, a coacting cluch 
collar rotatable with said additional shaft and 
axially shiftable relative thereto into and out 
of torque transznitting relation with saïd fixed 
c!utch member, and an actuator nit mounted 
on said transfer case operatively connected to 
said clutch collar and having means for apply- 
ing axial thrust forces of different magnitude 
to said collar for shifting said collar into and 
out of clutched engagement with said xed cl.utch 
member, said actuaor unit inc]uding a ç,ressure 
operated piston having opposite areas of differ- 
ent size stbject to fiuid pressure when the col!af 
is tobe shifted in one direction or the other and 
a clutch fork shifter rod directly connected at 
one end to said piston, the disengagement force 
being the greater. 
14. In a power transfer case, power input and 
output shafts and an intermediate countershaft, 
a plurality of power transmitting connections 
between the power input and output shafs com- 
prising axially spaced gears of different size fixed 
to the countershaft, cooperating gears rotatably 
mounted on the power input shaft and in con- 
stant mesh with he respective gears on the 
,countershaft, a gear fixed to the output shaft in 
constant meh with one of said countershaft 
gears, clut'ch means 'comprising a clutch collar 
rotatable with the input shaft between the gears 
on said input shaft and axially shiftaole to selec- 
tively engage ,clutch means on the respective 
gears on said input shaft and connect the saine 
for unitary rotation with the input shaft, a gear 
fixed to said irput shaft, a gear rotatably mounted 
on the .countershaft in constant mesh with said 
fixed gear on the input shaft, and an independ- 
ently operable clutch means fo estaolish a driving 
connection etween said rotatable gear on the 
countershaft and the .countershaft when said 
clutch col!af on the input shaft is in neutral 
position. 
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